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ABSTRAK

Kajian ini dijalankan untuk menentukan parameter optimum untuk Kekasaran Permukaan
dalam Proses Larik AISI 1018 Keluli Karbon Rendah menggunakan mata alat pemotong
keluli Boron dan dikaji menggunakan kaedah Taguchi. Objektif projek ini adalah untuk
mencari parameter optimum proses larik dalam menghasilkan kekasaran permukaan yang
baik. Kelajuan pemotongan yang dipilih untuk proses larik adalah 400, 450 dan 500rpm.
Parameter kadar suapan adalah 0.04, 0.06 dan 0.08mm/rev. Berikut adalah parameter
ketiga yang akan dipertimbangkan dalam projek ini ialah corak tekstur pada alat
pemotongan keluli boron iaitu gerhana, beralun dan berserenjang. Proses pemesinan larik
akan dilakukan pada mesin larik CNC. Juga, proses pemesinan tekstur pada alat pemotong
keluli boron akan dilakukan dengan menggunakan Mesin Laser CNC. Kekasaran
permukaan akan diuji dengan menggunakan Permukaan Kekasaran Peguji Mitutoyo SJ-
410. Faktor utama yang memberikan impak dalam kekasaran permukaan ialah kelajuan
pemotongan dengan nilai 47.17% dikaji melalui ANOVA.
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ABSTRACT

This research was carried out to determine the Optimization Parameter of Surface Roughness
in Turning Process of AISI 1018 Low Carbon Steel using Boron Steel and analyse by using
Taguchi method. The objectives of this project are to find the optimum parameter of turning
process in producing good surface roughness. The selected spindle speed for turning process
are 400, 450 and 500rpm. The feed rate parameters 0.04, 0.06 and 0.08mm/rev. Next the
third parameters that will be considered in this project are the texture pattern on Boron Steel
cutting tool which are eclipse, wavy and perpendicular. Machining process of turning will
be performed on the CNC Turning machine. Also, the machining process of engraving the
texture on Boron Steel cutting tool will be performed with using CNC Laser machine. The
surface roughness will be test by using Surface Roughness Tester Mitutoyo SJ-410. The
significant factor that impact the surface roughness is the spindle speed which is 47.17 %
analysed by ANOVA.
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CHAPTER 1

INTRODUCTION

1.0  Introduction
Chapter one will cover about the introduction that consist of the project background,

project background, problem statement, objectives and project scope.

1.1  Project Background

Boron steel usage to improve the strength of the motor vehicle is obviously in the
motor industry that is. Nevertheless, in a growing safety conscious environment, which we
can realize the enclosure of many new safety features, the available statistics must be study
in order to get a better results. Latest outcomes must be able to handle the theory that the
car-user accident rate has been reduced significantly in recent years and where it has, it is
essential that what really lies behind the reduction is identified.

In manufacturing line, defect might be occur during manufacturing phase of product
if the product differ from its actual planned design which can causes the unwanted defect
part will be remove or become a reject part. So in this project, the cutting tool or insert that
will be use in this experiment is Boron steel that taken from wastage of Proton Iriz car which
1s chassis part that has been the process of hot stamping. This Boron Steel is used to fabricate
pattern cutting tool in this experiment by using Computer Numerical Control (CNC) Laser
Machine. Every product that produce has their own life cycle, so do car. Car life cycle is
begin and ends in a factory. In life-cycle assessment, the more material can be recycle the
more better the product design can be. In this case, Boron steel that has end of life cycle can

be reuse to produce the cutting tool. Hence, the cycle life of car will be improve.



Texture pattern will be perform on the Boron Steel by using the Computer Numerical
Control (CNC) Laser Machine which call as an engraving process. The process is to remove
a small amount on surface which is subset of laser marking and can produce line or texture
on Boron Steel material. The improvement turning cutting performance, frictional behavior
were believe can be perform by having the surface texture on cutting tool. Hence, the choose
parameters for laser cutting parameter of this project is based on manufacturing standard
chosen. Turning process of AISI 1018 will be done by using this Boron Steel cutting tool in
order to find the best surface roughness of material tested. Study of surface roughness using
Boron Steel texture cutting tool is a focus in this project.

There are 9 cutting tool of Boron Steel that will be use for laser cutting in engraving
the texture. The texture selection on the surface is based from research in literature review.
There is some characteristic to be considered during the selection of the texture pattern on
cutting tool surface such as the ability of the laser machine to cut the texture pattern. After
that, 27 materials of AISI 1018 Low Carbon Steel will be tested on CNC Turning Machine
to study the surface roughness.

In this study, non-conventional machining which is CNC Laser Machine and CNC
Lathe Machine will be use. This machining process requires direct or determined physical
contact of tool and work piece. In another view, non-conventional machining involve
machine which are fully automated without human need to control to the function of
machine. The machine is controlled by a pre-programmed computer or a robot. High
accuracy, better surface and more better result by CNC machining is more prefer usually in
the industries because of its advantages over conventional machining.

Turning were broadly utilized the process of manufacturing in engineering industries.
The usage of turning operations for metal removal technology has develop rapidly over the

previous years and few sectors of engineering have assisted in the technology to accomplish



the aims of this process. The research main point is on the tools feature, parameter of the
machining settings. Key factor to achieve these objectives might be in optimum of machining
selection conditions because it is a tremendous statistics of variants involved in the process
of turning. Different input variables included in the process such as speed of cutting, rate of
feed, depth of cut, type of material and features, tool material and geometry, type of cutting
fluid. Taguchi method can form an experiment which used to choose the optimum parameter

for the turning process. Quality is an important aspect in the turning industry.

1.2 Problem Statement

Manufactures around the world are always exploring innovative procedure in order
to get the optimization in manufacturing industries such as optimization in turning process
for AISI 1018 Low Carbon Steel. This material standout amongst groups in the Carbon Steel
and capable to different shapes type which been used widely in industry. So, variety of
parameters have been discovered in machining of the low carbon steel with turning process
to get the optimum parameter.

Smooth surface roughness play an important role in engineering industry which
produce a high-quality product. A specific degree of surface roughness is also required in
order to accommodate wear in of certain parts. Hence, the variety of texture cutting tool is
fabricated to study the performance in surface roughness after using in turning process.
Lubrication are used for machinery to reduce nature failures and get a result of minimization
the amount of heat produced. Amount of heat that is generated by the equipment is
transmitted to the oil so that it may be disengaged by a lube oil cooler. Lubricant is a
substance that lowers the heat resistance heat and wear when imported as a film between

solid surfaces. Adopting a suitable lubricant can expand the life of bearings and machine,


https://www.powerthesaurus.org/tremendous/synonyms

also economical, conserving time and manpower, thus organizing the operations to be more

effective and more dependable.

1.3 Project Objective
The objective of this study are:
e To determine the significant of CNC turning process parameter factor that affecting
the surface roughness of AISI 1018 Low Carbon Steel.
e To get the optimum parameter for the CNC turning process of AISI 1018 Low

Carbon Steel.
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Work Scope

There are three (3) types of Boron Steel insert tool with the same size and dimension

but different surface textures will be used for turning process.

Material that used is AISI 1018 low carbon steel with the dimension of 100mm
length and 20mm diameter, (3) insert tool will be used for each (3) type of surface

texture where each of it perform turning machining for the same parameters.

It will be conduct using Computer Numeric Control (CNC) Lathe Machine to

operate turning process.

Design layout using Taguchi’s L9 method and Analysis of Variance (ANOVA).

The surface texture on insert tool will be employed by using CNC laser cutting

machine.

To evaluate the product surface after turning process been perform by using Surface

Roughness Tester.

Cutting fluid used during machining operation. The experiment is run under wet

turning condition, so the turning process have use lubricant or coolant.



CHAPTER 2

LITERATURE REVIEW

2.0  Introduction

The overall goals for this chapter were firstly to establish the importance of the
general field of study for this project, overview of previous research on knowledge sharing
and information. It introduces the framework for this project that consist the focus of the

research.

2.1 CNC Machine

A lathe adhesion has been created for current CNC machine (embedded with rapid
prototyping adhesion) by adopting an ideological design. The CNC machine performs on
computer interface called CAMSOFT and mechatronic controls and will be utilized similarly
as a CNC Lathe after instalment of the respective adhesion. The ideological design stage
begins with an idea and different elements of the lathe which designed as adhesion by using
CAD modelling and followed by fabrication stage. The lathe adhesion is effectively
generated and attach to the CNC machine. Progress system of the CNC Lathe attachment is
inspected during machining operation like thread and cutting turning. The CNC machine
turns to able in performing multiple functions with the current developed lathe adhesion and
the current RP (rapid prototyping) adhesion and able to utilize accordingly by the instalment
respective adhesion. For the purpose of meet the higher need to manufacture with high
accuracy of complex components in huge amounts, machinery and evolution technological

equipment have been evolved. Without much attention, productivity of these components



